Background: Integrating family planning (FP) with HIV care and treatment programs is a strategy to expand FP service delivery and prevent unintended pregnancies among women living with HIV. However, little is known about the extent to which FP services are available in health facilities providing HIV services across sub-Saharan Africa. In this study, we assessed the availability of integrated FP services and the associated factors in HIV care and support sites across sub-Saharan Africa. Methods: We conducted a secondary analysis of nationally representative facility-level data from Service Availability and Readiness Assessments (SARA) and Service Provision Assessments (SPA) conducted in 10 sub-Saharan African countries between 2012 and 2015. We used six indicators that reflect the structure and process of care essential for FP service delivery in HIV care and support facilities to define the outcome of interest -onsite availability of integrated FP services. Multivariate logistic regression was used to explore facility-level characteristics associated with the outcome. Results: Among the 3161 health facilities offering HIV care and support services, most reported also offering FP services at the same location. The availability of three FP methods was higher than the availability of FP guidelines and trained staff. Onsite availability of integrated FP services ranged from 10 to 61%. Results of multivariate logistic regression indicated that the odds of having onsite integrated FP services available was higher in HIV care and support sites that were operated by the government, classified as a tertiary level care facility, and provided services for PMTCT, antenatal care and basic surgery. Conclusions: Our findings indicate critical shortcomings in the preparedness of HIV care and support sites to deliver onsite integrated FP services. Renewed efforts are needed to address these supply-side barriers and ensure that integrated FP and HIV services meet the unique needs of HIV clients.
Background
Since the start of the HIV epidemic, an estimated 78 million people have acquired HIV, and 35 million have died of AIDS-related causes [1] . In 2016, there were 36.7 million people living with HIV/AIDS worldwide, with 25.5 million residing in Sub-Saharan Africa. Annually about 2.1 million people become newly infected with HIV, including 150,000 children (< 15 years), most of whom acquire the infection vertically from their mothers, during pregnancy, childbirth or breastfeeding [1, 2] .
The scale-up of interventions for the prevention of mother-to-child transmission of HIV (PMTCT) and antiretroviral treatment for eligible pregnant women and children has led to significant reductions in HIV transmission, morbidity and mortality [3] . The benefits associated with improved access to antiretroviral therapy (ART) may be offset by high rates of unintended pregnancies and low levels of contraceptive use among women living with HIV in sub-Saharan Africa [4] [5] [6] [7] [8] .
Preventing unintended pregnancies in HIV-infected women is recognized an essential component of a comprehensive response to HIV/AIDS, especially the global PMTCT [9, 10] . The integration of family planning (FP) services into HIV/AIDS care and treatment programs is an effective approach to simultaneously reducing vertical transmission of HIV, increasing access to contraception, and reducing maternal deaths [11] [12] [13] . Furthermore, at a health systems level, the delivery of FP services as part of the HIV continuum of care can lead to improvements in access to essential health services, efficiency of limited resources and clinical practice [14] [15] [16] . Models to integrate HIV and FP service delivery range from the provision of comprehensive FP services from the same HIV service provider to referral-based approaches [17] . The effectiveness of a particular model of integration depends on contextual factors such as the burden of HIV and unique FP needs, health system factors such as the commodity supply chain, provider level factors such as competence and attitude that influence the quality of care, and structural factors such as infrastructure, equipment and commodities [18] [19] [20] [21] . Deficiencies in structural inputs can hinder the delivery of integrated services resulting in missed opportunities to address unmet needs. Evaluating the availability of structural inputs and processes of care necessary for integrated service delivery can help identify barriers to the implementation of integrated FP and HIV services.
Many studies have examined the integration of FP services with HIV programs in one or more health facilities in a single country [14, [22] [23] [24] [25] . However, few studies have examined the integration of FP services at a national-level or across multiple countries systematically [20, 21] . Consequently, differences in the availability of integrated FP services in HIV programs across multiple countries have been underexplored. The current study aimed to assess the on-site availability of FP services at HIV care and support sites in 10 sub-Saharan African countries. We also evaluated facility-level factors associated with onsite availability of integrated FP services. Findings from this multi-country analysis reveal critical shortcomings in the implementation of integrated FP and HIV service delivery, and provide evidence to guide the implementation of effective integrated FP and HIV services at scale.
Methods

Data sources
Data were obtained from the Service Provision Assessments (SPA) and Service Availability and Readiness Assessments (SARA) [26, 27] . The SPA and SARA are nationally representative, cross-sectional facility-based surveys that collect comprehensive information on the availability and functionality of health systems in the provision of essential health services, including antenatal care, obstetric care, HIV/AIDS care and treatment, and FP. Both surveys include a facility checklist administered to the facility in-charge. The availability of basic amenities, equipment, diagnostics, medicines and commodities for the provision of health services is directly observed and verified by the interviewer. Further details about the survey design and sampling strategy can be found in final survey reports [26, 27] .
Study setting
Our analysis included available data from SPAs and SARAs conducted between 2012 and 2015 in 10 sub-Saharan African countries: Benin, Burkina Faso, Democratic Republic of Congo (DRC), Malawi, Senegal, Sierra Leone, Tanzania, Togo, Uganda, and Zimbabwe. The included countries represent a diversity of populations with a range of sexual and reproductive health needs, and settings with varying nature of the HIV epidemic (Table 1) . Overall, contraceptive prevalence rate ranges from 16.2% in Burkina Faso to 66.8% in Zimbabwe, and unmet need for FP ranges from 10.4% in Zimbabwe to 34.3% in Uganda. Coverage of antenatal care (ANC) and facility deliveries is substantial, with between 34 and 76% of pregnant women attending at least four ANC visits, and between 54 and 91% of pregnant women delivering in a health facility. The incidence rate of HIV ranges from 0.08 to 3.03 per 1000 person-years. The burden of HIV and coverage of HIV interventions tends to be higher in countries in the Southern and Eastern Africa regions like Tanzania and Zimbabwe, compared to countries in the Western and Central African regions like the Togo and Sierra Leone. National health expenditures per capita for 2015 ranged from US$20 to US$170.
Measures
The study outcome was the availability of on-site integrated FP services at the facility level, which was based on six 'structural' and one 'process of care' inputs. 'Structure' refers to characteristics of the health system in which care is being delivered, while 'process of care' describes the care delivered to patients [28] . In line with World Health Organization definition of FP readiness, the structural inputs examined were guidelines on FP, blood pressure apparatus, oral contraceptive pills, injectables, condoms, and trained staff (at least one staff member received training in FP in the previous 1-3 years) [29] . The 'process of care' input was the routine provision of FP counselling to HIV/AIDS clients as reported by the facility-in-charge.
Facilities with all the structural and process of care inputs were classified as having onsite integrated FP services; those that did not have one or more inputs were classified as not having onsite integrated FP services. This classification was selected based on the data available in both the SPA and SARA, and did not include other aspects related to the provision of integrated services, such as quality of counselling, patient satisfaction, and provider competence. While the SPAs include other data collections tools (client-provider observations, client exit interviews and health worker interviews) that might reflect a broader range of processes of care, the analysis was limited to the selected inputs to allow the inclusion of several countries with a recent SARA (n = 7).
The analysis was restricted to health facilities offering 'HIV care and support' services defined as any service directed towards improving the life of a person living with HIV, including treatment of opportunistic infections, provision of palliative care and nutritional rehabilitation. Facilities offering HIV care and support services may offer other HIV services and ancillary health services, which may influence the availability of onsite integrated FP services. Therefore, we examined facility-level measures of the availability of other HIV services (PMTCT, HIV testing and counselling, and HIV/AIDS antiretroviral prescription and client management) and ancillary services (antenatal care, child immunizations, obstetric and newborn care, diagnosis and treatment for sexually transmitted infections, and basic surgical services). Other facility-level characteristics assessed included type of health facility (tertiary versus secondary and primary level), location (urban versus rural), and managing authority (public versus private).
Analysis
Using descriptive statistics, we summarized the availability of FP services, and structural and process of care inputs across the 10 sub-Saharan African countries. Bivariate and multivariate logistic regression analyses were conducted with availability of onsite integrated FP services as the outcome; backwards stepwise logistic regression was used to determine the facility-level factors associated with the outcome. Analyses included fixed effects for each country. To account for the dependence between facilities within the same country, we used generalized estimating equations to obtain robust standard errors [30] . Associations were presented as odds ratios (OR) with 95% confidence intervals (95% CI), and p < 0.05 was considered statistically significant. Multicollinearity among independent variables was assessed using variance inflation factors (VIF). All statistical analyses were appropriately weighted for sample design and performed using STATA 14.2 (College Station, Texas).
Results
Of the 6209 sampled health facilities, 3161 (51%) offered HIV care and support services and were included in our analytical sample (Table 2) . FP services were offered at most HIV care and support sites (across country median: 93%). As an enabling environment is critical to the provision of integrated FP services, we assessed the availability of structural inputs in HIV care and support sites. Whereas blood pressure equipment was widely available (median: 92%), guidelines on FP and staff trained in FP were less available (median: 65 and 50% respectively). By and large, injectable contraceptives, oral contraceptive pills, and male condoms were largely available (median: 89, 83 and 82% respectively). However, there was a relatively lower supply of implants and intrauterine devices (IUDs), which offer long-acting reversible contraception (median: 62 and 41% respectively; Fig. 1 ).
The availability of female condoms and emergency contraception varied widely across countries (range: 10-97% and 10-82%, respectively). Across countries, a median of 95% of the HIV care and support sites had one or more contraceptive methods in stock (range: 85-100%), and 80% had three or more contraceptive methods in stock (range: 57-97%, Fig. 1 ). Most HIV care and support sites reported routinely providing FP counselling to HIV/AIDS clients -an indicator of the process of care (median: 94%). Based on the availability of structural inputs and process of care indicators, the onsite availability of integrated FP services varied between 10 and 61%, with a median of 29% across all countries (Table 2) . Notably, countries with similar onsite availability of integrated FP services showed varying availability of HIV care and support services. Whereas about 26% of HIV care and support sites in DRC and Uganda were classified as having onsite integrated FP services available, only 8% of all sampled facilities offered HIV care and support services in DRC compared to 54% in Uganda.
In the bivariate analyses, the availability of integrated FP services at HIV care and support sites was associated with several facility-level characteristics (Table 3) . Except for HIV testing and counselling and diagnosis and treatment of sexually transmitted infection, offering another HIV or ancillary health services was independently associated with higher odds of having integrated FP services. In the multivariate analyses, public HIV care and support sites had higher odds of having onsite integrated FP services available compared with private sites (aOR 1.95, 95% CI: 1.12-3.40; Table 3 ). Tertiary level sites had higher odds of having integrated FP services available than secondary and primary level sites, though this was only marginally statistically significant (aOR 1.49; 95% CI 1.00-2.22). There was no association between the availability of onsite integrated FP services and rural-urban location (aOR 0.95, 95% CI 0.59-1.54). The odds of having integrated FP services available was higher among HIV care and support sites that provided services for PMTCT (aOR: 3.66, 95% CI 1.10-12.17), antenatal care (aOR: 2.95, 95% CI 1.22-7.14) and basic surgery (aOR: 1.88, 95% CI 1.03-3.43), compared to sites that did not provide these services. With the exception of Togo and Sierra Leone, the odds of having integrated FP services available were significantly higher in Burkina Faso than the remaining countries.
Discussion
Women living with HIV face disproportionately higher rates of unintended pregnancies and the integration of FP and HIV services is a strategy to meet FP needs, reduce the risk of unintended pregnancies, and prevent mother-to-child HIV transmission. This study evaluated the availability of integrated FP services and associated factors in HIV care and support sites across 10 sub-Saharan African countries between 2012 and 2015. Whereas the majority (93%) of HIV care and support sites reported offering FP services in the same location, only 29% of these sites were classified as having onsite integrated FP services available based on the availability of structural and process of care inputs. FP commodities and blood pressure equipment were widely available; however, the availability of guidelines on FP and trained staff were limited. Of note, there were no rural-urban differences in the onsite availability integrated FP services (aOR 0.95, 95% CI 0.59-1.54). This finding is indicative that global efforts to ensure the widespread availability of such services may be gaining traction in both rural and urban settings in sub-Saharan Africa [31] . That said, the lack of trained staff is concerning given the indicator for trained staff, defined as at least one staff member had been trained in any aspect of FP in the previous 1-3 years, represents a minimum requirement. Given the chronic shortage of all cadres of health personnel in the sub-Saharan Africa region and the current rhetoric of double-duty actions, efforts for dual training and supervision of providers should be considered [32, 33] . Barriers to the provision of integrated FP services specifically training and supervision must be addressed if the comprehensive needs of people living with HIV are to be met.
We documented variation across countries in the availability of integrated FP services in HIV care and support sites. Differences in the burden of HIV, FP needs and other health system factors may drive the heterogeneity in the availability of HIV/FP integration. Furthermore, the strengthens and limitations of one model integration over another in different contexts has not been fully explored [34] . Our findings also suggest that HIV care and support sites offering other HIV or ancillary services, specifically PMTCT, ANC and basic surgery services were more likely to have integrated FP services available. Notably, offering PMTCT services was associated with a 3.6-fold increase in the likelihood of onsite integrated FP services, suggesting that HIV care and support sites already equipped with PMTCT units were also inclined to offer integrated FP, or vice versa. Several studies have also documented the positive spillover effect of HIV programs on broader health systems, including the provision and quality of ANC, obstetric care, and child immunization services [35] [36] [37] . For instance, one study of health facilities in Kenya found that the presence of PMTCT programs was associated with increased quality of prenatal and postnatal care, specifically the availability of structural inputs [37] . Together, these studies and our findings suggest that investments in supplies, equipment, diagnostics, human resources, medicines and commodities to support the provision of PMTCT services may have substantial indirect benefits on health systems.
We also found that onsite integrated FP services were more available in HIV care and support sites that were government operated and provided tertiary level care. These findings are consistent with studies that have documented supply side deficiencies in the provision of Fig. 1 Contraceptive methods available at HIV care and support sites in 10 sub-Saharan African countries essential health services across sub-Saharan African countries, particularly lower level facilities [36, 38, 39] . In light of efforts to decentralize HIV programs to lower level facilities to ensure improved access and support rapid scale up [40, 41] , our results underscore the need for further investments in lower level facilities where a substantial number of patients are expected to receive HIV care and FP in the near future.
There are several limitations worth noting. First, the analysis was based on a secondary analysis of data collected through health facility surveys. Health facility surveys such as the SPA and SARA provide nationally representative information on the state of the health system at one moment in time, and the surveys used reflect service provision between 2012 and 2015. As some HIV care and support sites may provide integrated FP services to few or many HIV clients, without adjustment for care-seeking patterns and health facility caseloads, our data cannot identify the proportion of HIV clients receiving integrated FP services in HIV care and support settings, nor specify the actual content and quality of care received by these clients. The availability of structural inputs and processes of care is a requirement but not a guarantee of provision of integrated FP services. Nevertheless, these findings are still useful in characterizing the environment in which integrated FP and HIV services are being provided and are relevant for national-level policy and program planning.
Second, the present analysis was restricted to assessing the availability of FP services in the same site to HIV-infected women in HIV care and support sites. Due to the nature of the data, it is unclear whether the FP services were provided by the same health provider, or another health provider in the same facility through formal or informal referral. The study did not consider other models of service delivery (e.g. referral based approaches) or the availability of other reproductive services (e.g. those targeted for men and adolescent boys). Data available in the SPA and SARA do not permit the assessment of all integrated service delivery mechanisms operating in HIV care and support sites or other HIV programs like HIV counselling and testing, PMTCT and Third, the definition of availability of onsite integrated FP services was based on the availability of structural inputs and process of care. While the availability of structural inputs was based on direct observation and verification, the indicator for process of care -routine provision of FP counselling to HIV clients was based on report by facility staff, which is prone to misreporting. Also, the definition only considered one indicator of the process of care and may be too crude a measure to represent all dimensions of integrated FP service delivery. Several other indicators have been proposed to track the integration between FP and HIV services at the health facility level with more depth and breadth [42] [43] [44] . In addition to service readiness, these evaluation frameworks also consider demand for services, provider training, knowledge and competence, client reports of service provision, and monitoring and evaluation. The use of standard indicators and data collected from client exit interviews and client observations would facilitate the monitoring and evaluation of integrated service delivery and quality. Nevertheless, the definition used in the present study for onsite availability of integrated services reflects the minimum level of service readiness required to provide integrated FP services, which makes it the more concerning that few health facilities met these requirements.
Despite these limitations, our study included health facilities representing a diverse array of settings and contexts, including private, lower level and rural health facilities in 10 sub-Saharan African countries. The included countries represent varying trends in HIV transmission and sexual and reproductive health needs, increasing the generalizability our findings. Together, the 10 countries represent about 23% of the people living with HIV in sub-Saharan Africa.
Conclusions
Our findings demonstrate that the availability of on-site integrated HIV care and FP services in sub-Saharan Africa is low, despite the provision of FP services being one of the four pillars of the global effort to prevent mother-to-child transmission. There are deficits in the components necessary to provide integrated services, particularly the training of providers. Our findings call for the expansion of integrated FP services to privately owned facilities, lower level facilities and facilities lacking a range of other HIV and ancillary services. The results of this study provide evidence to inform Ministries of Health and other stakeholders in the region on efforts to implement integrated FP and HIV services at scale.
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